A novel ECR processing apparatus has been developed. Processing uniformity can be improved by controlling the magnetic field distribution in the ECR plasma chamber. Excellent uniformity of.+t% on six-inch wafers and +ZVo on eight-inch wafers has been obtained for SiO, deposition. The conditions required for the specimen processing, such as ion peqpendicular incidenc{ can be decided independently of uniformity control because the uniformity is controlled only in the plasma generation region. This method can be also applied to ECR ion-stream etching.
Introduction
ECR plasma technology has become important for VLSI processes such as etching and deposition. Using this technology, a highly ionized plasma of reactive gases can be stably generated at low gas pressures of 10-2 Pa and can be effectively transported to the specimen by a divergent magnetic field method. Anisotropic etching is achieved with excellent selectivity.t) Also, high-quality thin films such as SiO, can be deposited without substrale heating.z) To cope with the VLSI processes in which wafers larger than six inches in diameters will be used, uniformity improvement of the ECR plasma process is an important subject. However, an ECR plasma apparatus designed to improve uniformity must satisff two requirements. One is that plasma uniformity should be decided independently from the conditions for the specimen region because additional control procedures can be taken to achieve the optimum condition for the process, such as perpendicular ion incidence. The other is that the advantages of separating the plasma generation section from the process section, such as less dissociation probability of reaction products, should not be lost.
Our new ECR plasma apparatus meets both of these requirements. To improve plasma uniformity, we disperse microwaves by controlling magnetic field distribution in the ECR plasma chamber. We were able to achieve this by analyzing microwave propagation characteristics in the plasma when a magnetic field is applied.
In this work, we first analyzed the microwave propagation characteristics and then measured the dependence of the ion current uniformity on magnetic field distribution, to verify results of the analysis. Based on these findings, we developed a novel ECR plasma processing apparatus and measured the uniformity and the deposition rate of sioz. In the case of the standard ECR plasma apparatus, equi-magnetic-field-strength surfaces are convex with a small curvature near the quartz window as shown in Fig. 1 - Figure 6 shows the radial distribution of the 
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